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PACE Pre-Aerosol, Cloud, and ocean Ecosystem Mission 

What PACE can and cannot do 

and beyond…. 



PACE Pre-Aerosol, Cloud, and ocean Ecosystem Mission 

Objectives 

• Gather ideas to contribute to: 
• Advanced planning for OBB 
• White paper on ocean research needs (as 

only NASA can) to the next decadal survey. 
 

• Primer for the next presentations on 
requirements for biogeochemical models, 
coastal research, and applications. 

 

and beyond…. 



PACE Pre-Aerosol, Cloud, and ocean Ecosystem Mission 

WHY are ecosystems changing, WHO within an ecosystem are driving 

change, WHAT are the consequences & HOW will the future ocean look? 

PACE will allow research into: 

• Plankton Stocks– Distinguish living phytoplankton from other constituents and 
identify nutrient stressors from turbid coastal waters to the bluest ocean 

• Plankton Diversity – Characterize phytoplankton functional groups, particle 
size distributions, and dominant species 

• Ocean Carbon – Assess  changes in carbon concentrations, primary 
production, net community production and carbon export to the deep sea  

• Human Impacts – Evaluate changes in land-ocean interactions, water quality, 
recreation, and other goods & services 

• Understanding Change – Provide superior data precision and accuracy, 
advanced atmospheric correction, inter-mission synergies 

• Forecasting Futures – Resolve mechanistic linkages between biology and 
physics that support of process-based modeling of future changes 

The Fundamental PACE Science Drivers-Oceans 

and beyond…. 



PACE will improve our understanding of ocean ecosystems and 

carbon cycling through its… 

• Spectral Resolution – 5 nm resolution to separate constituents, 
characterize phytoplankton communities & nutrient stressors 

• Spectral Range – Ultraviolet to Near Infrared covers key ocean spectral 
features 

• Atmospheric Corrections – UV bands allow ‘spectral anchoring‘, SWIR 
for turbid coastal systems. A polarimeter option for advanced aerosol 
characterization is TBD. 

• Strict Data Quality Requirements – Reliable detection of temporal 
trends and assessments of ecological rates  

• PACE mission and operations concept will be similar to the successful 
SeaWiFS mission. 

UV VISIBLE NIR SWIR 

PACE Pre-Aerosol, Cloud, and ocean Ecosystem Mission 
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Spec

350 15 1 7.46 35.6 300

360 15 1 7.22 37.6 1000

385 15 1 6.11 38.1 1000

412 15 1 7.86 60.2 1000

425 15 1 6.95 58.5 1000

443 15 1 7.02 66.4 1000

460 15 1 6.83 72.4 1000

475 15 1 6.19 72.2 1000

490 15 1 5.31 68.6 1000

510 15 1 4.58 66.3 1000

532 15 1 3.92 65.1 1000

555 15 1 3.39 64.3 1000

583 15 1 2.81 62.4 1000

617 15 1 2.19 58.2 1000

640 10 1 1.9 56.4 1000

655 15 1 1.67 53.5 1000

665 10 1 1.6 53.6 1000

678 10 4 1.45 51.9 2000

710 15 1 1.19 48.9 1000

748 10 1 0.93 44.7 600

820 15 1 0.59 39.3 600

865 40 1 0.45 33.3 600

1240 20 1 0.088 15.8 250

1640 40 1 0.029 8.2 180

2130 50 1 0.008 2.2 50

• A mission architecture that includes continual 
post launch calibration (including lunar and 
vicarious calibration), algorithms development 
and maintenance, field validation and process 
studies. 

• Unprecedented spectral and radiometric 
requirements 

The PACE Advantage: 

http://decadal.gsfc.nasa.gov/pace.html Instrument threshold requirements 

PACE Pre-Aerosol, Cloud, and ocean Ecosystem Mission 
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Not just an instrument – a full mission concept 



PACE Pre-Aerosol, Cloud, and ocean Ecosystem Mission 



PACE Pre-Aerosol, Cloud, and ocean Ecosystem Mission 

Atmosphere 

With just an ocean color radiometer: 

With an ocean color radiometer + a multi-angle polarimeter : 
  



PACE Pre-Aerosol, Cloud, and ocean Ecosystem Mission 

Challenges of PACE 

PACE main instrument will be a passive ocean color UV-VIS-SWIR 
radiometer flying on a sun-synchronous low Earth orbit. 

• No science that may require active sensors 
• No LIDAR 
 

• Limits to coastal research 
• LEO results in low dwell time, low signal.  Researchers may 

have to choose between spatial an spectral resolution. 
 
• Same time of day revisit + cloud cover limits observation 

of processes – use in special events (e.g. spills, HABS). 
 

• Limits to atmospheric correction if we don’t fly a 
polarimeter. 



PACE Pre-Aerosol, Cloud, and ocean Ecosystem Mission 

What other 
components of the 
biological pump 
could be addressed 
as only NASA can?? 



PACE Pre-Aerosol, Cloud, and ocean Ecosystem Mission 



PACE Pre-Aerosol, Cloud, and ocean Ecosystem Mission 

Final thoughts 
 
• Think about science questions, not about the measuring technology 
• Not all the science questions need or can be addressed from a 

large, complex mission – these are expensive and infrequent.  Think 
about Earth Venture class missions.  Consider becoming a PI!  

http://science.nasa.gov/about-us/smd-programs/earth-system-science-pathfinder/ 



QUESTIONS ????????????? 

PACE Pre-Aerosol, Cloud, and ocean Ecosystem Mission 


